Nerve growth factor-endothelial cell interaction leads to angiogenesis in vitro and in vivo.
Nerve growth factor (NGF) has important functions during embryonic development and on various tissues and organs under normal and pathological conditions during the extrauterine life. RT-PCR analysis and immunological methods demonstrate that human umbilical vein endothelial cells (HUVECs) express the NGF receptors trkA(NGFR) and p75NTR. NGF treatment caused a rapid phosphorylation of trkA(NGFR) in HUVECs, determining a parallel increase of phosphorylated ERK1/2. Accordingly, NGF induced a significant increase in HUVEC proliferation that was abolished by the trkA(NGFR) inhibitor K252a. Also, HUVECs express significant levels of NGF under standard culture conditions that were up-regulated during serum starvation. Endogenous NGF was responsible for the basal levels of trkA(NGFR) and ERK1/2 phosphorylation observed in untreated HUVEC cultures. Finally, NGF exerted a potent, direct, angiogenic activity in vivo when delivered onto the chorioallantoic membrane of the chicken embryo. The data indicate that NGF may play an important role in blood vessel formation in the nervous system and in several pathological processes, including tumors and inflammatory diseases. Unraveling mechanisms of NGF-dependent angiogenesis could provide valuable tools for novel therapeutic approaches in antiangiogenic therapy.